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Art Unit: 4171 

DETAILED ACTION 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-12, 18-20, 22-24, and 26 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over Ikezawa et al. (US 2003/0201548) in view of Nakamura et 

al. (JP 05-283560). 

The applicants claim a sealant epoxy-resin molding material, comprising an 
epoxy resin and a hardening agent, wherein the epoxy resin contains a compound 



represented by the following formula below: 
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o 

A 

OCH 2 CHCH 2 




( R2) m 



o 



As shown above, R 1 represents a group selected from substituted or unsubstituted 
hydrocarbon groups having 1-12 carbon atoms and substituted or unsubstituted alkoxyl 
groups having 1-12 carbon atoms, and the groups R 1 may be the same as or different 
from each other; n is an integer of 0-4; R 2 represents a group selected from substituted 
or unsubstituted hydrocarbon groups having 1-12 carbon atoms and the groups R 2 may 
be the same as or different from each other; and m is an integer of 0-6. 

With respect to clams 1 -5, 6-1 1 , 20 and 22-23, Ikezawa et al. disclose an 
encapsulating epoxy resin molding material suitable for a thin semiconductor device 
comprising an epoxy resin, a curing (or hardening) agent, and a silane coupling agent 
having a secondary amino group, (Paragraphs 1 and 12). The curing (or hardening) 
agent contains a compound represented by the formula: 
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wherein R is selected from a hydrogen atom and a Cmo substituted or unsubstituted 
monovalent hydrocarbon group, and n is an integer of 0-10 (Paragraphs 34-35). This 
corresponds to the formula II recited in claim 2. The secondary amino group-containing 
silane-coupling agent also contains a compound having the formula: 

si ( CR3) m 

( R2) 3- m 

Wherein R 1 is selected from a hydrogen atom, a C1-6 alkyl group and a Ci-2alkoxy 
group, R 2 is selected from a C1-6 alkyl group and a phenyl group, R 3 represents a methyl 
or ethyl group, n is an integer of 1-5, and m is an integer of 1-3 (Paragraphs 39-40). 
This formula corresponds to the formula 3 recited in claim 1 1 . Moreover, the 
encapsulating epoxy resin molding material further comprises preferably 75% by weight 
of inorganic filler, a curing (hardening) accelerator and another coupling agent 
(Paragraphs 21-22 and 103-105). Ikezawa et al. also disclose examples of 
curing(hardening) promoter or accelerator, including triphenylphosphine tetraphenyl 
borate, and an adduct of organic phosphine and quinone compound (Paragraph 110). 

Regarding claims 12 and 24, Ikezawa et al. suggest previously melt-mixing the 
epoxy resin and curing (hardening) agent (Paragraphs 25 and 33). 

As to claims 18-19 and 26, Ikezawa et al. disclose employing a compound in the 
encapsulating epoxy resin molding material having the formula: 
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Mgi-xAlx(OH)2(C0 3 )x/2* mH 2 0, wherein 0<X<0.5 and m is an integer (Paragraph 30). 
Ikezawa et al. also teach a semiconductor device comprising an active element with 
encapsulating epoxy resin molding material (Paragraph 135). 

Although Ikezawa et al. do mention examples of epoxy resin used in the 
encapsulating epoxy resin molding materials (compare paragraph 70 with page 14 of 
the specification), they do not specifically mention the formula, which represents the 
compound contained in the epoxy resin recited in claim 1 . 

Nakamura et al. disclose a semiconductor device using the epoxy compound 
having the following formula below (Paragraph 43, Formula 9): 

o 

A 

O CH 2 CH CH^ 



\l 

O 

This formula corresponds to formula 1 in claim 1 , when n = 0, R 1 or R 2 groups would not 
be necessary. Nakamura et al. further disclose this epoxy resin with sealing (or 
encapsulating) material is excellent in reliability, including humidity-tolerant reliability 
and reliability over heat-resistant (Paragraphs 1-2). The semiconductor device would 
also have improved crack resistant characteristic (Paragraph 3). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to employ the compound having the specified formula taught by 
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Nakamura et al. in the encapsulating epoxy resin molding material of Ikezawa et al. to 
obtain excellent properties or characteristics. 

Claims 13-17, 21, and 25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ikezawa et al. (US 2003/0201548) in view of Nakamura et al. (JP 
05-283560) as applied to claims 1-12, 18-20, 22-24, and 26 above, and further in 
view of Isshiki et al. (US 6,040, 395) and applicant's submission. 

The disclosures of Ikezawa et al. and Nakamura et al. are discussed above. 
Although Nakamura et al. mention employing silicone compound in its encapsulating 
epoxy-resin molding material (Paragraphs 27-41), they do not mention the specific 
formula of the silicon-containing compound polymer and its specific properties. 

However, Isshiki et al. teach epoxy-functional organoalkoxysilane, for example, 
3-glycidoxypropyltrimethoxysilane, with the general formula R 1 Si(OR 4 )3, wherein R 1 
represents epoxy functional monovalent organic group, and Represents alkyl groups 
of 1-4 carbon atoms, including methyl, ethyl, propyl and butyl, in curable epoxy resins 
with sealants of electrical components (compare Col. 3, lines 34-53 with page 34 of the 
specification, Col. 1 , lines 45-51 , and Col. 4, lines 22-27). The silicon bonded organic 
groups can also include hydroxyl group, aryl groups, such as phenyl, and alkenyl 
groups, such as vinyl (Col. 3, lines 7-24). This formula corresponds to the formulae 
recited in claims 13-14, 21, and 25. Isshiki et al. further suggest this silicone can protect 
the electrical elements, including semiconductor chips and resistors, from internal 
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stresses originating from the expansion and shrinkage of the cured resin sealant (Col. 1 , 
lines 18-25). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to employ the silicon-containing compound polymer having the 
specific formula taught by Isshiki et al. in the encapsulating epoxy-resin molding 
material of Ikezawa et al. to protect its electrical elements from internal stresses. 

Moreover, the applicant acknowledges the silicon-containing polymers (F) are 
commercially sold under the trade name Ay42-1 19, manufactured by Dow Corning 
Torary Silicone Co., LTD (Page 33 of the specification). Thus, it would have been 
obvious to use silicon-containing polymers (F) in the encapsulating epoxy resin molding 
material taught by Ikezawa et al. since the product is commercially sold and available to 
the public. 

As to specific properties, epoxy equivalence and softening temperature, of the 
silicon containing polymers recited in claims 13-15, 17, 21 and 25, Isshiki et al. teach 
the same encapsulating (or sealant) epoxy resin molding material of electrical 
components made of the same epoxy resin, curing agents, and curing accelerator (Col. 
4, lines 22-25 and Col. 6, lines 35-40). Therefore, one of ordinary skill in the art would 
have reasonably expected that the silicon-containing polymers taught or suggested by 
Isshiki et al. would necessarily have the properties of the claimed epoxy resin molding 
material, including the same epoxy equivalence and softening temperature (see MPEP 
§2112.01). 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hannah Pak whose telephone number is (571)270- 
5456. The examiner can normally be reached on Monday - alternating Fridays (7:30 am 
- 5 pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Larry Tarazano can be reached on 571-272-1515. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

ID. Lawrence Tarazano/ Hannah Pak 

Supervisory Patent Examiner, Art Unit 4171 Examiner 

Art Unit 4171 

/HP/ 



